ABSTRACT. Coastal areas are exposed to changing patterns of mobility and increasingly extreme weather events, offering unique opportunities to study the complexity of adaptation to global changes and the diversity of responses to risk. How individuals and communities respond to risk varies widely, however traditional rationalist and economic based understandings have proved limited in explaining responses to risk. Increasingly social science, and specifically, a focus on peoples' relationships with their local places is providing a useful approach to understanding human responses to place based change. We bring together literature on sense of place, mobility, risk perception, and adaptation and develop a conceptual model to highlight the dynamic links between these processes. In particular we concentrate on a way of understanding risk that focuses on the role of different types of attachments to place. We explore this model using a pilot study (n = 70) and present data that indicates how different types of place attachments are significant in whether people perceive themselves to be at risk of flooding. Our review and results emphasize the interconnectivity of social and environmental change, and suggests that by identifying particular place attachments, as shaped by mobility, we can deepen our understanding of how communities choose to respond to risk.
INTRODUCTION
Over 40% of the global population is living in coastal areas and more than half of the world's countries have 80-100% of their populations living within 100 km of the coast (Martínez et al. 2007 ). These populations have to manage a range of risks; the physical changes brought to bear by climate change coupled with the shifting patterns of mobility are reshaping vulnerability to a number of processes (McGranahan et al. 2007 , De Sherbinin et al. 2012 , Watts et al. 2015 , Surjan et al. 2016 . How people adapt to these risks is a topic of policy and research interest. We know that rationalist and economic analyses of risk that focus on information dissemination and costs and benefits do not adequately take into account the emotional drivers involved in the construction of risk (Finucane et al. 2000 , Wachinger et al. 2013 . The importance of social processes in shaping decision making around environmental change has been identified (Grothman and Patt 2005, Adger et at. 2009) , and key to understanding adaptation to environmental change is clarifying how and when people and communities begin to perceive change as a risk to themselves. To this end, the sense of place literature offers a potentially particularly useful lens for understanding how situated risk is perceived and acted on individually and collectively (Wester-Herber 2004 , Billig 2006 , Bernardo 2013 , De Dominicis et al. 2015 , Rey-Valette et al. 2015 .
Environmental psychologists and sociologists have developed several concepts-sense of place, place meaning, place attachment-to study people's relationship with place, and have demonstrated its role in place-related attitudes and behaviors (Burley et al. 2007 , Lewicka 2011a , Willox et al. 2012 , however there is an underrepresentation of sense of place in adaptation planning and decisions (Agyeman et al. 2009 , Adger et al. 2011 . Social-ecological systems (SES) literature has started to engage with place theory to better understand how people register, experience, and manage SES change (Chapin and Knapp 2015 , Stedman 2016 , Masterson et al. 2017 . In particular, a socialecological approach encourages a dynamic understanding of sense of place, emphasizing that the way people relate to their local areas sits within, and is connected to, wider social and ecological changes.
A dynamic approach to sense of place is appropriate for studying responses to social and environmental change in coastal regions, areas that globally are experiencing significant demographic changes largely due to migration, as people move for economic and climatic reasons (Neumann et al. 2015) . Processes of urbanization are particularly prevalent in coastal areas (Surjan et al. 2016) , where tourists are attracted during high seasons, with wealthy groups investing in second-homes and developing distinct relationships with place (Rey-Valette et al. 2015) . As a result some coastal regions are experiencing significant shifts in local rural and maritime identities. In his review of mobility and place literature Gustafson (2014) suggests that understanding such mobility patterns is essential to understanding variations in sense of place within populations, with differences evident between long-time residents and mobile in-migrants. However, very little empirical material considers how a diversity of relationships with place, shaped by mobility processes, influences risk perception and subsequent adaptation decisions.
We focus on the dynamic construction of sense of place in communities and examine how it sits within, and interacts with, wider social and environmental processes. We first present a brief overview of sense of place concepts, and strategically review literature on risk perception, mobility, and adaptation to suggest a new area of enquiry. From this synthesis of previous studies we develop a conceptual model highlighting the iterative links between these different processes and explore these links empirically with a pilot study on perception of flood risk in two towns in southern France. From our review and findings we emphasize the dynamic relationship between place, risk, adaptation, and mobility and we suggest how this approach to sense of place can help to develop an understanding of collective and individual experiences and choices relating to social and environmental change.
WHAT IS SENSE OF PLACE AND HOW DO WE MEASURE IT?
Sense of place is an overarching term for a number of different approaches and terms describing people's relationship with their environment (Lewicka, 2011a , Stedman 2016 . One of these terms (sometimes used interchangeably with sense of place) is place attachment, which evolved from Bowlby's (1969) theory of attachment between children and their caregivers; this theory centers on an infant's desire to maintain closeness to the object of attachment and the impact of this relationship on well-being (Bowlby 1969 , Hidalgo and Hernandez 2001 , Morgan 2010 . It has since been operationalized in a number of fields of research including environmental psychology, leisure studies, environmental education, and migration studies.
There are a number of conceptual approaches to understanding and studying sense of place, reflecting different epistemological understandings of human/environment relationships. In the last 40 years, positivist approaches used to measure sense of place and its relation to attitudes and behavior in environmental psychology has generated a large body of data; often such studies focus on measuring the strength of attachment to a place, and/or the symbolic meaning that people assign to places. Strength of attachment to place is usually measured using psychometric scales (on a scale of 1-5) and studies often include three different dimensions of human relationship with place: place dependence, place attachment, and place identity (Lewicka 2011a ).
Place meaning is qualitatively different to measures of attachment (Brehm et al. 2013) . Attachments are about strength of feeling for a place, and meanings reflect the symbolic significance of a place to a person. Place meaning evolves through individual and group experiences and memories (Stedman 2003) . It can be investigated using qualitative research methods, whether through interviews or open-ended survey questions (Jacobs and Buijs 2011) . When place meaning is operationalized in mixed methods positivist research it has been measured through asking respondents their level agreement with descriptive statements about their locale, e.g., my lake is a place to escape from civilization (Brehm et al. 2013, Jacquet and , or through the word association tasks (Devine-Wright and Howes 2010, Clarke et al. 2018) .
As Lewicka states in her review of the evolution of place research "The various place attachment measures thus should be treated as an 'extended family' of methods rather than as precise measurement tools with well tested construct validity" (Lewicka 2011a:220) . These methods continue to evolve, and increasingly a mixed methods approach combining meanings and attachments are mobilized to examine sense of place, an approach that we take for our study.
Varieties of place attachment
Conventional place attachment scales have highlighted interesting dynamics linking place and other variables, but can be limited in their ability to deal with variations in types of attachment within the populations studied. There is a need for more nuanced place scales to allow for finer grained analysis of how people relate differently to their local area. To this end, Lewicka (2011b) adapted Hummon's (1992) qualitative typology of people's relationship with place into a quantitative tool for measuring different types of attachment to place. This resulted in the identification of five types of place attachment: inherited, active, alienation, relativity, and placelessness.
The five categories reflect not only the strength of relationship with place, but to a certain extent the meaning that these emotional attachments rest on. For example, both inherited and active place attachment styles reflect positive relationships with place, however, for quite different reasons. Inherited attachment represents a relationship with place that is related to long-term connections, close family ties, and to a certain extent an unquestioned identification with place. Active attachment is formed when people consciously chose to live somewhere because it reflects a part of their identity and an important part of an individual's lifestyle. The three other types of place attachment (that are closely related), place alienation, relativity, and placelessness reflect different types of nonattachment to place. People who are place alienated actively dislike a place, and would choose to leave if they could. Place relative individuals hold an ambivalent relationship with place; they are able to form bonds with places but would be equally be content to change between a numbers of places. Nonattachment in the form of placelessness describes individuals who do not identify with their place of residence. This scale has been operationalized by Lewicka (2013) since her 2011b paper and by Devine-Wright (2013) , both finding meaningful differences between the different place attachment types.
In refining measures of place, researchers are better able to explore and potentially explain how different dimensions of sense of place influence perceptions, attitudes, and behavior. We suggest that place attachments and place meanings are key in understanding individual and community response to place-based risks, and we use Lewicka's refined place scales to empirically explore our hypotheses. We strategically review literature to identify processes linking place, mobility, adaptation, and risk and we explore the links that form our conceptual model outlined (Fig. 1) below. Our intention is not to identify a closed model, but instead is to suggest how sense of place interacts with other processes and to propose what this may mean for how communities experience and manage social and environmental change. (2013:17) . The mechanisms put forward in the literature explaining how place attachment shapes perceptions of risk are often a variation on a theme of an individual or group striving for a sense of continuity or coherence (Fullilove 1996 , Fried 2000 . If you value a place, a threat to that place is stressful, and can sometimes be cognitively managed by reducing the salience of the perceived threat (Bernardo 2013) . The risk literature has demonstrated how emotions can mediate perceptions of risk, with positive emotions about an object connected to reduced perceptions of risk and increased perceived benefits. The more positive emotion a person attaches to an object or an event, the smaller the level of perceived risk from that object (Finucane et al. 2000) . What is meaningful about a place, either a residence or a hometown, shapes how people perceive and experience risks (link between place and risk perception in Fig. 1 ).
From a place identity perspective, the more a person identifies with a place the more likely one is to align positive attributes with that place in order to reinforce a positive self-image (Bonaiuto et al. 1996) . Korpela (1989) highlights the role of place identity in the regulation of a person's environment: places act as references for past significant events and so place continuity is part of a wider process of identity management. Easthope (2009) draws on Bourdieu's concept of habitus to explain the relationship between self and place. It is in places where our habitus developed that we are likely to feel at home and connected and are thus more likely to want to manage such places in a way that promotes stability.
Place attachments and place meanings can therefore determine how people assign risk to local places, and subsequently, place related risk perceptions can ultimately influence the adaptations that people make and support (link between risk perception and adaptation in Fig. 1 ). Tim Harries (2008) uses social representation theory to explain why not making changes to one's house in the face of risk can be considered a rational decision. He focuses on Gidden's idea of ontological security: "an ontologically secure person is someone who is free from existential doubts and who is able to believe that life will continue in much the same way as it always has" (Harries 2008:482) . Applying the idea of ontological security to home, home presents a representational barrier through which information must pass and the power and resonance of incongruent information that challenges the security of home is therefore reduced. For this reason people may chose not to install flood doors or change sockets because these are visible signs of threat that would undermine everyday feelings of security. This alternative rationality for adaptation behaviour, inaction as a way of maintaining well-being, was also reflected in research carried out by De Dominicis et al. (2015) into flood risk in two Italian cities and found that for households at risk, if place attachment is strong then the relationship between risk perception and action is weaker.
The significance of relationship with place in adaptation decisions aligns with Grothman and Patt's (2005) conceptualization of the socio-psychological drivers of adaptation that puts risk perception as central to the adaptation decision-making process; indeed risk perceptions in part determine the social limits of adaptation (Adger et al. 2009 ). Risk perceptions, as well as shaping direct adaptation action, also shape policy preferences for larger scale adaptation to change (Leiserowitz 2006) . By examining people's relationships with their local places through such socio-psychological processes it becomes clearer how feelings of continuity and control over place change contributes to well-being. More specifically, interpreting choices for adaptation through a sense of place lens helps to clarify why people hold attitudes or behave in a manner to maintain the integrity of their relationship with the places that matter to them, perhaps even when this seems at odds with objective levels of risk.
How mobility shapes configurations of place attachment within communities and the implications for social differentiation of risk Lewicka (2011a) highlights that there is much evidence that long residence time and strong community links predict strong place attachment: the longer someone lives in place the more attached they are likely to be (Brown et al. 2003, Anton and Lawrence 2014) . But what does this mean for other people? What does this mean for people who move often, who do not have familial or strong social links to place? In an increasingly mobile world how do different social groups vary in their type of place attachment? More specifically, for our work, we are interested in what these dynamics may ultimately mean for how different groups perceive place change and risk.
Different social groups have different types of relationships with local places as cultural and socio-psychological processes result in particular place meanings for different people (Masuda and Garvin 2006 , Stedman 2006 , Hernández et al. 2007 ). Our focus on how mobility processes in coastal areas may contribute to changing compositions of sense of place builds on evidence that the more mobile elements of a population express different place meanings compared to those that are more physically rooted (Masterson et al. 2017) . When people move to an area, they can establish emotional attachments of similar strength to those of longer term residents, but their place identity can be different, because place identity takes a longer time to develop than emotional bonds (Knez 2005 , Hernández et al. 2007 ). Second home owners assign different meanings to their homes to that of locals because second home owners' place meanings are more likely to be focused on environmental quality and place as an escape (Stedman 2006) . Indeed, new arrivals can reshape how longer term residents feel about their local areas, triggering in some the development of nostalgia where long-term residents feel differently to their new community members, and so no longer feel at home in their place (Savage 2010) . Increased mobility and cosmopolitanism has changed the nature of the way some populations relate to place, however the pull of home remains important (Gustafson 2001) . Ultimately, mobility patterns can generate a diversity of place attachments and place meanings (link in Fig. 1 between mobility and place meanings and attachments).
The processes linking mobility, place, and risk do not just occur at the individual psychological level; cultural processes and https://www.ecologyandsociety.org/vol23/iss2/art39/ worldviews interact collectively to rationalize certain risks over others (Jaeger et al. 2013 ). Masuda and Garvin (2006) examine why people with different cultures amplify or attenuate risk associated with a particular eco-industrial development proposal. They show that risk communication is socially (strategically) amplified or moderated by different groups of people (residents and nonresidents) with the objective of defending a point of view on place. Billig (2006) shows that mobility, political relationships, and ideologies underpin certain place attachments. In the specific case of Israeli colonies in Palestinian territories, Billig finds that Israeli residents hold a diversity of place meanings, which are associated with variations in risk perception. Long-term residents have higher levels of attachment relative to new comers and where place attachment is related to ideological roots, there is a lower perception of threat from attacks. Ultimately, changes within populations associated with mobility are linked to changes in the configurations of sense of place within communities and this process can ultimately cause changes in how place based risks are perceived.
Adaptation and changing places
Adaptation can occur across scales, and residence scale adaptation as well as settlement scale infrastructure can affect both sense of place and decisions around mobility. The link between environmental change and mobility is multifactorial and complex (Tacoli 2009 , Adamo 2010 , Adams 2016 ) and a review of the mobility literature is beyond the scope of this article. We focus specifically on the relationship between mobility decisions and adaptation. In response to environmental change, selfperceived adaptive capacity and large-scale adaptation intervention can modify the attractiveness of mobility choices (link in Fig. 1 between adaptation and mobility) . Should you move? And if so, where to? De Sherbinin et al. 2011, considering the impact of previous large-scale infrastructure projects, identify the potential of future large-scale adaptation schemes to influence population movement, e.g., through the construction of sea walls or water reallocation projects. Adaptation, both at the individual and collective scale, has implications for whether communities and people stay in place. At a collective scale, the political choice to climate proof or risk proof settlements allows or even encourages people to inhabit flood risk zones (McCaughey et al. 2018) . However, lack of adaptation options or investments means that individuals and groups may be ambivalent about living somewhere if they do not experience ontological security (Hawkins and Maurer 2011) or may have to choose relocation when changes in landscape means staying in place is untenable (McLeman 2011 , Maldonado et al. 2013 Large-scale physical changes to places, either man-made (Cheng and Chou 2015, Von Wirth et al. 2016) or environmentally driven (Adger et al. 2011, Ellis and Albrecht 2017) , modify attachment to, and meaning of, places (link in conceptual model between adaptation and place attachment and place meanings). Although the impact of adaptation projects are largely yet to be felt, we agree with Devine-Wright (2014) and hypothesize that future large scale adaptation projects are likely to reshape place meanings and place attachments. These impacts are will be most keenly felt by those with strong bonds to existing places (Cheng and Chou 2015, Clarke et al. 2018) .
In summary, our review of the literature suggests dynamic and interlinked relationships between sense of place and wider processes of risk, adaptation, and mobility (see Fig. 1 ). Shifts in one part of the model can reinforce or change other processes in the model. As highlighted above, this is not a closed system, but is one that focuses on the iterative nature of sense of place and its role in social and environmental change. Figure 1 illustrates the links and structure of the processes our review of the literature suggests and we explore this model empirically with a pilot study.
PILOT STUDY ON FLOOD RISK ADAPTATION: TWO SETTLEMENTS WITH DIFFERENT MOBILITY PATTERNS AND ADAPTATION PATHWAYS
Within a research project on management of coastal change (MAGIC), we have selected two towns in Southern France for a pilot study to explore and discuss the relevance of the conceptual model presented in Figure 1 . After a brief description of the context in the two towns we structure this section according to the different interactions outlined in the conceptual model.
Both the towns in our study are experiencing demographic shift driven by migration and, at the same time, changes in exposure to flood risk. The first town, Lattes, 15,963 inhabitants in 2015 (INSEE 2015 , is situated on the river Lez and borders the city of Montpellier (approximately 300,000 inhabitants). The second town, Sommières, 4644 inhabitants in 2015 (INSEE 2015) , is situated on the river Vidourle, approximately 30 km from Montpellier (Fig. 2) . These two settlements are prone to riverine flash floods that are typical of the coastal Mediterranean region and its associated climate and hydrology: short watersheds (less than 100 km) exposed to significant flash flood events during autumn when the differences in temperature between the sea (warm) and the air coming from north (cold) generate heavy rains. These storms can cause tidal surges that constrain the flow of water to the sea, increasing the risk and intensity of river floods. There is no statistical evidence of a climatic shift in the frequency of storm episodes, however the mobility patterns in the last 20 years has driven increased urban development in this region (ADEME and Meteo-France 2011) with both towns experiencing demographic growth in the last 20 years reflecting wider urbanization trends (Surjan et al. 2016) . Urban areas have expanded, often located in areas exposed to flood risk, and the associated land-cover transformations have increased and amplified rates of surface water run-off. As a result, migration patterns have created new configurations of exposure and vulnerability to flood risk.
Methods
To investigate the links in the conceptual model outlined in Figure  1 , we collated information from scientific literature, historical policies, archives, and conducted 15 semistructured interviews with elected people, members of local associations, and local historians. We also designed a semiquantitative questionnaire survey (n = 35 in each town) to explore the links between mobility, place attachment, adaptations, and flood risk perception. The surveys were carried out in July and August of 2015 in several public spaces in the two towns as well as at residents' houses and at different times of day to ensure a diversity of informants (in terms of exposure). The survey included five sections; these sections focused on place meaning and attachment; risk perception; sense of water; adaptive capacity; and informant characteristics, including reasons for settling in the area and time of residence used as proxies of mobility. To investigate place meaning, we asked people to give three words to describe their town that were then coded into categories: quality of life, heritage, water, rural status, location, economic status, and youth by the authors. In line with current quantitative place attachment work we used multi-item scales to measure individual place attachment (Lewicka 2005 , Devine Wright and Howes 2010). Our results reflect how the respondents feel about their town at that particular moment in time. As Bailey et al. (2016) demonstrate, such place attachments can change through the life course.
We used two scales, one that we label a conventional place scale, permutations of which have been used in a number of studies (for example Lewicka 2005) . Second, we included a scale that includes items on the different place attachment types as set out by Lewicka's adaptation of Hummon's work (Lewicka 2011b) . Because of the design of the study and low sample size, we included items for three types of place attachment out of the five described by Lewicka (2011b) : both of the positive types of place attachment (inherited and active) and items that reflect a relative place attachment. For risk perception, informants were asked to identify three main risks at three spatial scales (residence, neighborhood, town) and to rank them on a scale of 1 to 5. The main reasons for settling in the two towns, a proxy of mobility, were coded into five categories: Born here, Environment, Family, Facilities, and Retired. Exposure was coded in two categories (Yes and No) according to whether people lived on designated flood plains (maps provided in Appendix 1 and 2; No was coded for flooding probability = 0, which are the parts of space over the limits of exceptional floods, yes for any positive probability to be flooded). Perceived flood risk at city and neighborhood scale were measured using a Likert scale and transformed into a multinomial ordinal response variable (-2 = Strongly disagree, -1 = Disagree, 0 = Neither agree nor disagree, 1 = Agree, 2 = Strongly Agree). We conducted a multiple correspondence analysis to explore the link between place attachment (Conventional, Inherited, Active, and Relative), mobility (Reason for settling in the area), exposure, and perceived risk at the scale of the city and the neighborhood.
The multinomial ordinal response variables (CityRisk and NeighbourhoodRisk) were analyzed using odds proportional logistic regressions. Statistical analyses were performed with the R software version 3.2.5. In particular, we used the function dudi. hill smith of the package ade4 to perform multivariate analysis with mixed quantitative variables and factors (Dray and Dufour 2007) and the polr function of the package MASS for proportional-odds logistic regressions (Venables and Ripley 2002) .
RESULTS

Risk perceptions influence adaptations
Data gathered from archives and interviews suggest that half a century ago these two towns were similar in the way they managed living with autumnal river floods (town scale flood risk maps are Ecology and Society 23(2): 39 https://www.ecologyandsociety.org/vol23/iss2/art39/ provided in the Appendices). Lattes (Appendix 1) was a village of farmers whose houses were located in elevated locations and for whom the autumn floods were manageable events. Sommières (Appendix 2), a town built partly on the riverbed, has a long history of flooding and adaptive strategies to deal with these autumnal floods (monitoring the upper watershed, warning systems, rapid transfer of belongings to the upper floors). In autumn 2002, the same meteorological event resulted in significant flooding in the two towns, but the responses differed. Whereas policy makers and residents in Sommières continued to align with a "living with the risk" approach, decision makers in Lattes reoriented their management approach toward that of "protection from risk" and started investing in costly hard infrastructures (dykes, canals) to protect the population from flood risk. As demonstrated by political discourses, management documents, and interviews, floods were no longer acceptable in Lattes. Lattes is part of the urban area of Montpellier and urban planning, designed in the 1960s, has targeted this area for the expansion and settlement of big infrastructure. On the other hand, Sommières, far from the cities, is not a targeted development area and has evolved an identity of a town that "lives with floods." These different perceptions of the acceptability of risk has led to different adaptation pathways in the two towns.
Adaptations modifies attractiveness of place
In Lattes, after the construction of the dykes the price of land increased and agricultural land was transformed into urban areas, attracting wealthy people working in Montpellier who wanted attractive housing close to their workplace. Lattes' reliance on Montpellier's economic activity has fostered the development of new infrastructures for transport (highway, high speed train) at the expense of agricultural areas. The newcomers settle in the socalled protected area, behind the dykes. Consequently, the population in Lattes is broadly separated into two social and spatial groups: the group of people who settled a long time ago in the elevated locations and the group who settled more recently (after 1980) in the new neighborhoods protected by the infrastructures. This evolution in the character of Lattes' population was described by many interviewees, as reflected in following quote: Further from Montpellier, Sommières attracts people prepared to spend more time commuting, and who cannot afford to live close to the big cities. The historical center of Sommières is renowned for its medieval architecture and attracts high numbers of tourists. However, it regularly experiences significant floods and as a result rental prices near the center, which is on the riverbed, are relatively inexpensive. In Sommières, we identified three social and spatial groups: a neighborhood in the old center where vulnerability to floods is well known and where a mix of old families and poor newcomers live; a neighborhood on the flood plain that is exposed to exceptional floods; and a neighborhood in the elevated areas where the richer newcomers have settled. Although socioeconomics shapes movement within these towns, what is clear in Lattes is that infrastructure for adaptation has allowed the development of a distinctive place meaning that has altered the demographics of who is attracted to the town.
Mobility generates a diversity of place attachments and place meanings
In Sommières the three most cited categories of place meanings were the following: quality of life (beautiful, peaceful, pleasant), heritage (historical, birth place), and water and rural status. River and Floods were mentioned first in the word association question in 6 of the 35 surveys. For people in Lattes, quality of life was the most common meaning followed by youth (young town, novel), wealth, and proximity to Montpellier but River and Floods were not mentioned. These place meanings results depict the difference between Sommières' residents who hold meanings that are tied to history and the river and its floods, and Lattes' residents who perceive their town as young, close to the city and its activities but do not mention the presence of the river and its floods. Facilities were the main reason for respondents choosing to live in Lattes (60% of informants) while only 20% stated that they settled for that reason in Sommières, the main reason there being family connections.
If we consider conventional place attachment (PA), our results show that conventional PA was positive in the two towns and slighter higher in Sommières (0.53 ± 0.14 ) than for Lattes (0.25 ± 0.10, p = 0.05). If we look at the three place attachment types (inherited, active, and relative) we find a greater diversity of place attachment types in Sommières than in Lattes (illustrated by the size of the ellipses Fig. 3.A) The results for place attachment align with the results for place meaning, and highlights that the populations in both settlements relate quite differently to their respective towns. These place meanings and place attachment patterns are consistent with the two towns' histories. As discussed above, Lattes is mostly composed of people who settled recently with the intention of finding an amenable place, close to Montpellier city and close to nature. In Sommières there is a high diversity of population, some who have been living there for generations attached to the heritage of their city and the relationship with the river, and some who settled more recently for the services Sommières can provide.
We also looked at the relationship between PA types and the reasons for settling in towns (illustrated in Fig, 3A, B) . Respondents who lived in the town in which they were born (Est = 0.98 ± 0.19 SE) and settled for the environment (0.92 ± 0.29) show significantly greater attachment than those settling for facilities (0.37 ± 0.21), family (0.04 ± 0.23), and retirement (0.20 ± 0.29). Place attachment also significantly increased with time of residence (t = 2.326, p = 0.023). People who were born here, or settled for environment, family, or retirement (Est = 0.57 ± 0.25) had a significantly higher score of Active PA in contrast with those settling for facilities (-0.9 ± 0.28) who were significantly negatively related to Active PA (F4,66 = 4.60, p = 0.002). We found no significant effect of time of residence on Active or Relative PA. Fig. 3 . Results of the multiple correspondence analysis combining place attachment (PA) modalities, conventional place attachment (A), reasons for settling (B), exposure and risk perception at the neighborhood and the city scales (C). Ellipses represent dispersion of the response at the town scale. The cumulative effect of the first two axes accounts for 41% of the variability.
Place attachment shapes risk perception
As illustrated in Figure 3C , risk perception at the town scale is higher in Sommières compared to Lattes (t = 10.952, p < 0.001). However about half of the respondents in Lattes mentioned that they neither agreed nor disagreed that their town was at risk reflecting a high level of uncertainty. Risk perception at town scale was not correlated to exposure nor the time of residence but we found a positive effect of Active PA (t = 2.97, p = 0.003). Interestingly, Relative PA, and settling for facilities or family were negatively correlated to risk perception at the town scale. We did not find any difference between risk perceptions at the neighborhood scale between the two towns but it was significantly positively correlated with time of residence (t = 2.790, p = 0.006) and exposure (t = 6.743, p < 0.001). At this smaller spatial scale, 20% of our respondents felt their neighborhood was at risk of flooding whereas 60% thought they were not, and others (20%) were unsure but the reason for settling did not explain this pattern.
Adaptations modify place attachment
In Sommières the Vidourle River is central to the life of the town, being a focal point for leisure and social life. When asked for the meaning of the river the residents in Sommières cite a diversity of meanings from the very positive through to significant danger, to the extent that the river there is personalized and named Vidourle, like a person, and has its own character, i.e., "he is angry," "he is lunatic". On the contrary, as explained above, dykes protect Lattes from the Lez river floods to the extent that the river is not visible from the streets and grounds of the city. Durand (2014) conducted a comparison between the discourses on the Lez River, before and after the adaptations to flood risk. She shows that the perceptions of the river has shifted from heritage to service and the relationship with floods has shifted in focus from emotional to technical considerations. Our hypothesis is that infrastructures built to adapt to floods and the associated technical discourse of protection have contributed to the modification of the attachment to the river and to the place. This pilot study conducted at two different sites illustrates the potential of the framework presented in Figure 1 to capture the dynamic relationships between mobility, place attachment, risk, and adaptations using a variety of methods (see Fig. 4 ). Because of the small sample size of the pilot survey, we are limited in the scalability of conclusions but find interesting relationships that suggest further scope for research.
DISCUSSION
From our literature review and indicative empirical findings we have developed a conceptual model (Fig. 1) to explore the dynamic interactions between place, mobility, perceptions of risk, and adaptation. In doing so we bring a focus to the connections, interactions, and potential feedback between these processes. In our study we find that over time mobility processes can lead to changes in how communities relate to places and that this has implications for risk perception and adaptation choices.
Our results confirm Lewicka's (2011b) suggestion that methodologically disaggregating place types lends greater explanatory power to research that connects sense of place, perception, and related behavior. Results from a conventional place attachment scale suggests that Lattes and Sommières have relatively similar levels of positive overall attachments to their towns. However Figure 3 illustrates that the configurations of attachments varied quite significantly between the populations sampled in the two towns. These differences went on to have explanatory power for our findings on risk perception. As sense of place researchers continue to devise methods that capture variability in attachment, we will be more fully able to capture the characteristics of studied populations and the implications of different types of attachment.
Turning to our conceptual model we consider the impact that mobility has in generating a diversity of place attachments. The socio-demographic structure of each town is the consequence of the variety of origins and of residential routes into and within the towns. The observations in the two towns are consistent with observations by Hummon (1992) who suggests that the experience of mobility influences relationships with place within Fig. 4 . The relationship between type of place attachment, mobility, and risk. Summary of results from the two towns generated from surveys and interviews communities. The reasons that people move to a town are indicative of the symbolic meaning that their attachment rests on. For example, there are higher numbers of people with relative types of attachment in Lattes where the most common reason for moving is for professional interests. In turn, the way that people relate to their town shapes what types of physical changes and risks that they are sensitive to in their local area. We found that people that held relative types of attachment, i.e., they did not relate strongly to a place, were also less likely to perceive flood risk. In terms of risk, we found that having a relative attachment for your town was negatively correlated with perceiving flood risk in your town. Our data correlates with Billig's (2006) findings that people's motivation for settling in a place can be linked to subsequent perceptions of risk.
In our conceptual model we suggest that adaptation action, in this instance public infrastructure for flood risk management, can in turn affect mobility choices and place attachments and meanings. Masterson et al. (2017) describe sense of place as a social and ecological linkage, and here we highlight specific mechanisms through which environmental and social change are connected through sense of place. Previous research has demonstrated that changes in land use and character of urban areas (Von Wirth et al. 2016 ) causes changes in attachment to place. Data from our surveys and interviews allows for a comparison of Lattes and Sommières, and highlights how largescale flood adaptation management and infrastructure can interplay with place attachment and meaning. The two towns were physically and culturally similar 50 years ago and both were subject to severe autumn floods. Risk perception shapes preferences for adaptation policy (Leisorowitz 2006) , and although residents and planners in Sommières have cultivated a "living with the flood" strategy favoring individual and collective adaptations such as warning systems, planners for Lattes opted for a "command and control" strategy that led to the construction of big and expensive dykes with the intention to eliminate the risk of flooding. Accordingly in Sommières our survey indicates that people still have an inherited place attachment and a relationship with the natural cycle of the river with a collective memory of floods. In Lattes the relationship with the river has been physically broken (the river is hidden by the dykes) and we observed that sense of place is now much more related to the services that the town can provide rather than the ecological and historical footprint. In this way, adaptations, shaped by residents and policy preferences, can shape place meanings, which in turn attract different types of new residents.
Our review and pilot findings align with Masterson et al.'s (2017) suggestion that sense of place offers a useful approach to understanding perceptions of social and ecological change, and indeed a dynamic approach to place is particularly useful in understanding potential interactions. Identifying systemic trends in groupings of place attachments and meanings can help to explain at a system scale divergences and convergences in interpretations of change (Stedman 2016) . Because adaptation is an attempt to keep risk to valued places and objects at an acceptable level (Dow et al. 2013) , understanding what it is about a place that is meaningful for individuals makes it easier to understand when changes to a place seem risky to people with certain place meanings and not to others. Indeed, for this reason, sense of place research can help to identify social limits to adaptation (Adger et al. 2009 ). For policy makers tasked with communicating risk, place research can provide a particularly fruitful lens in addressing the emotional underpinnings of adaptation behavior.
Finally, in the literature discussed above, continuity of place is often identified as significant in a sense of security (Brown et al. https://www.ecologyandsociety.org/vol23/iss2/art39/ 2003 , Morgan 2010 , however our findings highlight that place meanings and attachments are far from stable. Future research should consider what types of place attachments and place meanings are most important for establishing a sense of safety because it is a change to these that is most likely to be experienced as a risk. It would be interesting to investigate how place attachment and meaning contributes to safety for different groups, and whether there are significant differences, for example, between long-term residents and relative newcomers, in how safe they feel and what this means for how they manage risk.
CONCLUSION
In foregrounding the socio-psychological role of place in interpreting place change we gain a new understanding of how individuals and communities manage risk. Our conceptual model and indicative findings focus on the dynamic interactions of sense of place with other social and environmental processes. We suggest that by considering sense of place within a wider system of processes we gain a greater understanding of how settlements and communities engage with environmental change, and are also subsequently shaped by it. As the body of research on the interactions and interdependencies between social and environmental systems grows, a sense of place lens offers useful theoretical and practical insight as to how people experience and manage changing landscapes.
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